Brachiocephalic vein aneurysm is an extremely rare clinical entity. Many patients are diagnosed with this incidentally when they undergo routine chest radiography or computed tomography (CT) examinations performed for other reasons.[@bib1]^,^[@bib2] This report describes the case of a 74-year-old woman with a left brachiocephalic vein (LBCV) aneurysm (3 × 3 × 6.5 cm) that was discovered fortuitously by contrast-enhanced chest CT. The patient gave informed consent to publish her medical data.

Case report {#sec1}
===========

A 74-year-old woman was admitted to the Department of Cardiology for the treatment of cardiac decompensation, manifested with severe bilateral pleural effusions and leg edema. Her medical history included percutaneous closure of an atrial septal defect along with central venous catheterization done 10 years ago and atrial fibrillation treated by rivaroxaban. Transthoracic echocardiography revealed severe isolated tricuspid valve regurgitation secondary to annular dilation with normal left ventricular function and dilated right ventricle yet with normal function. After the administration of diuretics, pleural effusion was not optimized as hypoventilation persisted mostly on the right side. To exclude an underlying lung mass, contrast-enhanced chest CT was performed, and a contrast material-filled mass in the anterior mediastinum communicating with the left LBCV was discovered ([Fig 1](#fig1){ref-type="fig"}). This mass was never seen before on other radiologic images. Contrast-enhanced CT of the neck, chest, abdomen, and pelvis revealed no other venous malformation. Because of her tricuspid valve regurgitation along with deteriorating signs of right-sided heart failure, we decided for tricuspid valve repair and resection of the LBCV aneurysm in a single surgical intervention. During the preoperative assessment, two-vessel coronary artery disease was diagnosed with a 90% to 99% stenosis of the middle left anterior descending artery and a 50% stenosis of the left coronary artery.Fig 1**A-D,** Contrast-enhanced computed tomography (CT) shows a mass filled with contrast material (*asterisk*) in the anterior mediastinum localized in the thymus lodge and communicating (*arrow*) with the left brachiocephalic vein (*LBCV*). *SVC,* Superior vena cava.

Surgery was performed with femorofemoral cannulation and cardiopulmonary bypass support before a midline sternotomy, which was performed by an oscillating saw. On exploration of the patient\'s anterior mediastinum, a multilobulated saccular venous aneurysm communicating with the LBCV was found. To dissect the LBCV, proximal and distal controls of the LBCV were made, and the aneurysmal sac was opened and resected. The residual communicating holes were closed with 5-0 polypropylene running suture ([Fig 2](#fig2){ref-type="fig"}). Tricuspid valve repair was performed by a rigid ring annuloplasty supported by a central clover stitch. We also resected the percutaneous closure device of the atrial septal defect to repair an atrial septal aneurysm that was discovered during surgery. The operation was completed by external left atrial appendage closure and left internal thoracic artery to left anterior descending coronary artery bypass. After uneventful recovery, the patient was discharged on postoperative day 12 to the rehabilitation department.Fig 2Operative view. **A,** Vascular control of the left brachiocephalic vein (*LBCV*) with multilobulated venous aneurysm (*asterisk*). **B,** Opening and resection of the aneurysmal sac (*arrowhead*). **C,** Final result after running suture of the communicating holes.

Discussion {#sec2}
==========

Isolated LBCV aneurysm is an extremely rare clinical disease. In the literature, fewer than 20 cases are reported.[@bib1] Asymptomatic patients with LBVC are incidentally diagnosed during routine chest radiography or chest CT, when a widened mediastinum is observed.[@bib2]^,^[@bib3] This was the exact scenario with our patient. In some cases, this anomaly can be symptomatic from complications including pulmonary embolus,[@bib4] rupture,[@bib5] and venous obstruction.[@bib6] Other less frequent symptoms are chronic cough, likely to be related to the bronchial irritation and atelectasis caused by the LBCV aneurysm,[@bib7] and hoarseness due to left recurrent laryngeal nerve paralysis secondary to compression.[@bib8]

Venous aneurysms are classified into four groups: congenital, acquired, pseudoaneurysm, and aneurysm secondary to arteriovenous fistula.[@bib9] The intraoperative and histopathologic findings of our patient confirmed the pathologic process to be an aneurysm.

The exact cause of mediastinal venous aneurysms is unknown. They can be secondary to congenital malformation or be acquired after trauma, inflammation, degenerative change in the vessel wall, or arteriovenous fistulas. Congenital absence of the longitudinal muscle coat of the adventitia was described in one case.[@bib4] Salam et al also recently reported a mycotic aneurysm.[@bib10] In our case, the aneurysm might have been secondary to central venous catheterization performed 10 years ago during percutaneous atrial septal defect closure.

The diagnosis of the LBCV aneurysm can be confirmed by contrast-enhanced CT. There were several cases misdiagnosed as thymoma and referred to a surgeon for thymectomy, despite detailed preoperative imaging studies.[@bib11]^,^[@bib12] When doubt exists about an anterior mediastinal mass, the correct diagnosis can be achieved noninvasively with dynamic contrast-enhanced three-dimensional magnetic resonance angiography or more invasively by venography.[@bib13], [@bib14], [@bib15] The initial radiographic diagnosis of our case was a thymus-related contrast-enhancing mass. After careful reanalysis of the images and specific reconstructions showing the link between the brachiocephalic vein and the mass with our radiology and thoracic surgery departments, a diagnosis of LBCV aneurysm was concluded.

Because of the rarity of this condition, there is no consensus on the management of brachiocephalic venous aneurysms. Numerous authors had suggested that asymptomatic nonenlarging venous aneurysms without thrombus may be safely managed conservatively.[@bib2]^,^[@bib15], [@bib16], [@bib17], [@bib18], [@bib19], [@bib20] For isolated brachiocephalic venous aneurysm, some authors recommended using cardiopulmonary bypass to increase intraoperative security with safe and successful resection[@bib6]; other reports confirmed an off-pump successful strategy with gentle dissection of the aneurysm and rapid control of the superior vena cava.[@bib21] Because of the recent advances in endovascular techniques, minimally invasive, effective percutaneous techniques were described. Some cases in the literature with a specific type of aneurysm called pseudoaneurysm underwent endovascular treatment by uncovered endovascular flexible self-expanding stent placement with trans-stent coil embolization or thrombin injection.[@bib22]^,^[@bib23] A surgical treatment was chosen for our patient because she mainly needed open heart surgery for symptomatic severe tricuspid regurgitation with coronary artery disease. Without other surgical indication, we would have opted for a less invasive treatment using an endovascular approach.

Conclusions {#sec3}
===========

The superior mediastinal vein aneurysms are rare clinical entities. It is important to keep this rare disease in mind because it may mimic other diseases of the superior mediastinum, such as thymomas. Because of limited case reports and therefore limited unanimity on how to best manage a patient with LBVC, sharing our surgical expertise contributes to better understanding and ease of surgical planning for patients with LBCV aneurysm. Based on modern radiology and endovascular techniques that are less invasive than surgery, we recommend multidisciplinary discussions in an attempt to choose the best management for each patient. However, surgical intervention remains the treatment of choice when chest surgery is required by cases with other surgical indications in the chest.
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